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DETAILED ACTION 



Claim Objections 

1. Claims 1 and 16 are objected to because of the following informalities: 

• "Frequencies multiple' should be corrected to read ~a frequency multiple- for 
the purpose of grammatical clarity (Claim 1, Lines 8-9 and Claim 16, Line 9). 
Appropriate correction is required. 

Claim Rejections - 35 USC § 112 



2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims -Ii .mil & are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 

.A 

for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

The term " in a neighborhood " in Claim 1, Line 15, and Claim 16, Line 16 is a relative 
term which renders the claim indefinite. The term " in a neighborhood " is not defined by the 
claim, the specification does not provide a standard for ascertaining the requisite degree, and one 
of ordinary skill in the art would not be reasonably apprised of the scope of the invention. "In a 
neighborhood" renders the "phase of the spectrum" data indefinite, since it is not defined where 
in the frequency spectrum the phase data is obtained. "In a neighborhood' is interpreted to mean 
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a phase of the spectrum of the audio signal anywhere near a frequency harmonic for the 
application of the prior art. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 1-2 and 16-17 are rejected under 35 U.S.C. 102(b) as being anticipated by Jain 
(US. Patent: 5,189,701). 

With respect to Claims 1 and 16, Jain discloses: 

Estimating a fundamental frequency of the audio signal (Col. 3, Lines 62-68); 

Determining a spectrum of the audio signal through a transform into the frequency 
domain of a frame of the audio signal (Col. 4, Lines 3-5); 

Determining a compressed upper envelope of the spectrum of the audio signal 
(eliminating high end frequency components, Col. 10, Lines 27-51); 

Calculating cepstral coefficients by transforming the compressed upper envelope into a 
cepstral domain (discrete cosine transform applied to reduced high end frequency components, 
Col 10, Lines 52-68); 
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Obtaining data representative of spectral amplitudes associated with frequency multiples 
of the fundamental frequency from the calculated cepstral coefficients (Col. 8, Lines 14-25, and 
Col 11, Line 23- Col 13, Line 53); and 

Including data for coding a harmonic component of the audio signal in a digital output 
stream (Col. 4, Lines 3-13 and Col. 8, Lines 14-25), wherein the data for coding the harmonic 
component comprise said data representative of spectral amplitudes and, for at least one of the 
frequencies multiple of the estimated fundamental frequency, data relating to a phase of the 
spectrum of the audio signal in a neighborhood of said multiple frequency (phase data of 
frequency components that surround the fundamental frequency, Col 8, Lines 14-25). 

With respect to Claims 2 and 17, Jain recites: 

Interpolating the spectral amplitudes associated with the frequencies multiple of the 
fundamental frequency with application of a spectral compression function (Col 10, Lines 40- 
51). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 3-8, 13-15, 18-23, 28-37, 40-46, and 49-54 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Jain in view of Hermansky et al (U.S. Patent: 5,450,522). 
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With respect to Claims 3 and 18, Jain teaches the speech coding method and system 
utilizing harmonic data and cepstral coefficients, as applied to Claims 1 and 16. Jain does not 
specifically suggest transforming the cepstral coefficients by liftering and smoothing in the 
cepstral domain and calculating minimum phases of an audio signal, however Hermansky 
discloses a means for performing the aforementioned steps (Col 8, Line 49- Col 9 t Line 4). 

Jain and Hermansky are analogous art because they are from a similar field of endeavor 
in speech processing utilizing frequency components. Thus, it would have been obvious to a 
person of ordinary skill in the art, at the time of invention, to modify the teachings of Jain with a 
means for transforming the cepstral coefficients by liftering and smoothing in the cepstral 
domain and calculating minimum phases of an audio signal as taught by Hermansky in order to 
implement a means for speech signal parameterization that is more robust to with respect to 
spectral distortions (Hermansky, Col 3, Lines 56-58). 

With respect to Claims 4 and 19, Jain teaches the use of harmonic data in encoded 
speech as applied to Claim 1 and 16, while Hermansky teaches an index weighting of cepstral 
coefficients (Col 8, Line 57- Col 9, Line 4). 

With respect to Claims 5 and 20, Jain teaches the use of harmonic data for use with a 
speech encoder as applied to Claim 1 and 16, while Hermansky discloses the liftering process for 
speech parameterization as applied to Claims 3 and 18. 

With respect to Claims 6 and 21, Hermansky recites: 

Selecting at least one frequency multiple of the fundamental frequency on the basis of a 
modulus magnitude of the spectrum in absolute value (distance between power spectra for model 
selection, Col 8, Line 49- Col 9, Line 20, also the examiner takes official notice that it would 
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have been obvious to one of ordinary skill in the art, at the time of invention, to utilize an 
absolute value of a power spectrum in order to determine the relative distance between power 
spectrums in order to select a closest frequency derivative model regardless of whether the 
difference is positive or negative). 

Wherein the minimized phase discrepancy for the adaptation of the liftering relates to the 
at least one selected frequency (Col 8, Line 49- Col 9, Line 20). 

With respect to Claims 7 and 22, Hermansky additionally discloses: 

Estimating a curve of a spectral masking of the audio signal by means of a 
psychoacoustic model (critical band masking curve, Col 6, Lines 2-24)\ 

Selecting at least one frequency multiple of the fundamental frequency on the basis of a 
modulus magnitude of the spectrum in relation to the masking curve (Col 8, Line 49- Col 9, 
Line 20)\ 

Wherein the minimized phase discrepancy for the adaptation of the liftering relates to the 
at least one selected frequency (Col 8, Line 49- Col 9, Line 20). 
With respect to Claims 8 and 23, Hermansky recites: 

Examining variations of the cepstral coefficients (Col 8, Line 49- Col 9, Line 20); and 
Applying a smoothing of lesser magnitude in the presence of abrupt variations than in the 

presence of slow variations of the cepstral coefficients (fast variations, Col 6, Lines 50-58, and 

filtering for slowly varying (speech) segments, Col 8, Line 19- Col 9, Line 20). 

With respect to Claims 13 and 28, Jain teaches the use of harmonic data in encoded 

speech as applied to Claim 1 and 16, while Hermansky teaches an index weighting of cepstral 

coefficients (Col 8, Line 57- Col 9, Line 4). 
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With respect to Claims 14 and 29, Hermansky additionally discloses: 

Representing the quantized phase variation by a slope of the phase of the spectrum at the 

frequency multiple of the fundamental frequency (spectral slope measure, Col 8, Line 57- Col 

9, Line 4). 

With respect to Claims 15 and 30, Hermansky recites: 

The quantized phase variation represents a phase model stored in a dictionary determined 
by learning (Col 8, Line 49- Col 9, Line 4, and neural net, Col 5, Lines 25-30). 

Claims 31-37, 40-46, and 49-54 recite a decoder and decoding method that performs the 
steps of the speech coder and coding method of claims 1-8, 13-23, and 28-30 in reverse order to 
produce a synthesized output at a receiver. Jain also discloses the inverse variation of encoding 
steps in a decoding process and system (Col 2, Lines 49-53). Thus, since Jain and Hermansky 
teach the all of the required steps for speech encoding as applied to claims 1-8, 13-23, and 28-30, 
and decoding is an inverse variation of such steps as disclosed by Jain, Claims 31-37, 40-46, 49- 
51, and 52-54 are rejected for the same reasons. 

8. Claims 9-10, 24-25, 38-39, and 47-48 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jain in view of Hermansky et al, and further in view of Li et al (U.S. Patent: 
5.704,004). 

With respect to Claims 9 and 24, Jain in view of Hermansky teaches the speech coding 
method and system utilizing varying levels of smoothing based upon fast and slow cepstral 
variations, as applied to Claims 8 and 23. Jain in view of Hermansky does not specifically 
suggest the deleting a cepstral coefficient based upon a distance threshold comparison and 
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subsequent smoothing, however Li teaches a means for performing such a method (threshold 
comparison and cepstra averaging, Col 6, Lines 1-15). 

Jain, Hermansky and Li are analogous art because they are from a similar field of 
endeavor in speech processing utilizing frequency components. Thus, it would have been 
obvious to a person of ordinary skill in the art, at the time of invention, to modify the teachings 
of Jain in view of Hermansky with the means for deleting a cepstral coefficient based upon a 
distance threshold comparison and subsequent smoothing as taught by Li to implement more 
efficient speech signal processing through compression (Li, Col 2, Lines 16-21). 

With respect to Claims 10 and 25, Jain in view of Hermansky, and further in view of Li 
teaches the speech coding method and system utilizing varying levels of smoothing based upon 
fast and slow cepstral variations and threshold comparison, as applied to Claims 9 and 24. 
Although Jain in view of Hermansky, and further in view of Li does not specifically suggest the 
use of an adjustable threshold, the examiner takes official notice that it would have been obvious 
to one of ordinary skill in the art, at the time of invention, to utilize an adjustable threshold as is 
well known in the art for processing speech parameters according to a relative and varying noise 
level in order to implement a more adaptive speech coder. 

With respect to Claims 38-39 and 47-48, see the above rejection of Claims 31-37, 40-46, 
49-54 with reference to the decoding method and decoder, and Claims 9-10 and 24-25 with 
reference to the subject matter of Claims 38-39 and 47-48. 
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Allowable Subject Matter 

9. Claims 11, 12, 26, and 27 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

10. The following is a statement of reasons for the indication of allowable subject matter: 
With respect to Claims 11 and 26, the prior art of record does not explicitly teach nor 

specifically suggest the computation for performing the process of transforming cepstral 
coefficients calculated from a compressed upper frequency envelope by liftering in the cepstral 
domain as recited in Claims 1 1 and 26. 

Claims 12 and 27 further limit the aforementioned claims, and thus would also contain 
allowable subject matter. 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 

McAulay et al (U.S. Patent: 5,054,072)- teaches a method for encoding speech 
waveforms including harmonic data. 

Aikawa et al (U.S. Patent: 5,459,815)- discloses a speech coding method utilizing a 
frequency smoothing lifter. 
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Wang et al (U.S. Patent: 6,052,658)- discloses a speech coding device utilizing a 
fundamental frequency, harmonic data, and cepstral parameters. 

Hardwick (U.S. Patent: 6,377,916)- teaches a harmonic vocoder. 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James S. Wozniak whose telephone number is (571) 272-7632 
and email is James.Wozniak@uspto.gov. The examiner can normally be reached on Mondays- 
Fridays, 8:30-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wayne Young can be reached at (571) 272-7582. The fax/phone number for the 
Technology Center 2600 where this application is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the technology center receptionist whose telephone number is (703) 306- 



0377. 




James S. Wozniak 
7/22/2005 



